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(57) Abstract: 

PROBLEM TO BE SOLVED: To reduce an arithmetic 
amount of an impulse response when sound image 
localization is realized in a forward and a backward 
direction. 

SOLUTION: When a headphone 7 has a rotary motion, a 
rotation angular velocity sensor 8 fitted to a head band 7a 
provides an output of a voltage proportional to the 
angular velocity. The output signal is filtered by a band 
limit filter 9 coded by an A/D converter 10 and given to a 
microprocessor 11. The output signal of the A/D 
converter 10 received by the microprocessor 11 sampled 
and integrated at a prescribed time interval and converted 
into angle data. The rotation angle to locate the sound 
image is calculated from the angle data and the 
corresponding signal processing data are transferred to a 
digital signal processing circuit 4. 
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1 

o [EltejlSb A £ & tUT i" £ iHlteStb^ Sffff^a k £11 

_h|EN^-Y^^(0 5^OM (M^N) ^^VW^ 
2 (N-M) flWf-f^^-f^faWL, RUtt 

©raua*ra±*3wjic-rs*2«>-»<z>ipj|[#ai:. 
±ib» i o-»©»j|[^aoL«atwR«©fflAfc«« 
ztizm i ©-#©i*Ri£f^#ak . 

-hlBSB 2 <D— ft<Dlsm^WL<0 Lfl!Lftt*R«UO ttWKSSR 

S*L5» 2 ©-W^PSBB^Jp^ak. 

_hf3* 1 <0-#OPSBBl£ttap^a 4: -LESS 2 <Z>-*f 

ra^^p#a^^tt^H^L{id^^R{iii^^om^^ 
-LiBiiMBa»*«fnr*a-e»ffl ufcuwewbAa^jc 

CT ±|E* 1 <D— #O»WafW0#ak 2 

im&m 2 ] iia«*«.a#aw:s 
±tzm i o-^cQ^ra^fd-ip^a^A^fifjx^u^fio^ 

±Mm 2 ^— »0«PBB^f**P#a^A*ftlXttttJ^ffll^ 
* 2 <D-tt<D i^/HlttJP^a k 

±ffiEWEa»A*tnr#a"c*ffl ufcnwB3i»A«^ 

CT_tfE® 1 <D—*t<D l"<;umtf)U¥&t k ±f2fg 2 O- 

[ 3 ] iiamwaa^att. 

m i ^-^o^i£ific#ttfflffl]^a k s 

12 <D-M<om 9L&1ffi#M&gtb SHU*.* 



(2) «Fi¥9-7 0 0 9 4 

2 

iiBEKEaaiiftftfUf^a^iftm ufcn«Bi»ft«^« 
ct±*b# i <D-M<ommm^mm^m t ±^m 2 o 

n t «r«F«ki-5Bt*s 1 ieuso—^ 

[ftj&S 4 ] -blB»#40!3S#att, 

10 T** w>v~7 4 ^a k x 

±ISN^-^ y*/uo5 h<DM (M^N) ^-^l/^Mzft 

mcmtim± znm-r a m 1 <o—n ra&p** a k . 

2 (N-M) fi^r^^/V7>f;^^L, R«tt 

g>h cw^indr &jpjm-«# 2 ©-»oapji^a k , 
SftSI&i ©-»©4fc*2Sf*ap#ak* 

20 sats* 2 ^-st^ffis^j-jp^a k . 

±ib* 1 #<o4fcteJ£wan#a k -be* 2 ^-M^te 

♦BHW-JP^a^-ttt-ettO LOTAOSRfll-^JKoffl^Sr 

mtm&m±^i)m-rz>m 3 ©-»©ani[#ak «r« 
-hiBiai«iai»Aaw»#a"c*w ufc@te»Kift w-jck 
^teffl^#Jp^akT#^pi-^ftffi^ii^fpi^5^^ 
5 ] j:E«#*aa*awt. 

30 _hia» 1 »«)tt*«WJa*a^A*«XB:HiA«fc 

« i o-*t<£> ^-<^#^p#a k . 

±mm 2 o-^o^^^p^a^A^ffflx^m^mot- 

-hEIiMBl»AftW-*#a"e*W LfcHteHttftSWfc 

CT±ta^ 1 O-^cD i^^/v^t Jp^a 4: ±IB* 2 
^f(7> V"<jv^tfm^WL k "Cfd-apf 5 v^^vS©JS»^fRi 

^ 1 ©-#©««*H«4ffl»^«i: » 

flrfrlRl 5 r i ^r#m t 4 |B«»^ y 
50 -^Sr2^^>-^Mt;bfcft^-Srfflv\ a£if -^MS^co 



3 

mm*. 

a-r s «t 5 k bfc ^ t t -r zm&m i IE*©-* ^ 

1 1 ] JiflBliHEft*a^«W:, ^s/ K*^_h 
<Z>Bfc»x;fc 2 #gfrK:l& 9 Jt kitfcW ^ n sfc ^ 4: ftu^lfc 

>--cse*Bt 9 -ttt^n ^sfff ft e> m 

K7*>*A'<Dtt1B&i:WR<07*i/9\z4mi'> Z 



(3) ^M¥9-7 0 0 94 
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1 5 ] Jz8B«-§-*Q;S#att, 

[e**a i 6 ] ±«a«-s*3ffi#ar4, 
jiiE— »<o^re^#an#a^AAftixttfflAflo^— 

m^m i 7 ] ±B«t«a#a!i4, 

iiaN^^^/vo^AAfS-f-SrjettS^rSffiB^a 
a>fttfL Nffl^WffiW* MSfc:^ £ffi«eaMS«rBf HAH 

y^^ *J9/V7 ^ As 9 ^a 4: . 

30 N^^^/^^ff-^^rtt^^n^^^^i-^^ 
^0>^ny^iMi^a"C»a**tfc«-^r2^^te^ -t 

^jpgL#a4:, 

_b|B— >^cO*P^^a^> L fflSXt^R ffiO <£> 
— »«HftffiS(EftMlP#a4:, 

±iB-^^>Kffi^#^p^a^ l {io^ r 

40 JiBE<£WftAStfHt#a-e#ffl Ufc|eME3HbA«^jS 
DTJ:BB-»©ttffii^JW#a"CW"JDi"S{fiC*BlSO*Sr 

i 8 ] ±iaft#«a#att, 

±E-»coffi«i^jp^aoA*«xfia^{w^-j*^ 
^^#ip#a«r«*.s 

±ffi@te»»£«ffw^a^ifetti bfc[HiteaSi!)^*t-/s 

50 y KsJOKBo 



5 

fl«*4^W»^a&«*.. 

^*/HR«:M (M< N) ^>-*/W-»Cfc«. 

[0 0 0 1] 
[0 0 0 2] 

[0 0 0 3] Lj6>U tt*co^y K*>-$S««MsMLT 
Steffi U BMfc*^fc^&ffiflt«3^-iW:-rs ®#>T 
•Jt-T t> ra«W tr— # W ± t A& 9 WflSSW)* 

[0 0 0 4] :^t^Sit^l>^5/ Ktf^SJS-ctt 

U ^*t£rF I R^>f A>#1£<D7 s 4*?#A'7 4>\'9\z.3l 



(4) »i¥9-7 0 0 9 4 
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[0 0 0 5] £<£>fc«>3EK:^3' K*>«*#offl(©lft# 

3C5W l & tf-*ui& h?ntt»<omftmn»*>* ^y- 

[0 0 0 6] Sfc. *JJt«*Sr3E*r*-S«*iSSr»ltS 

m # tan- s «iE ^t^t ft bRsmssAffir^ 

T$u^;ummmmx*m%Lxz ^m^^^m^ 1 

[0 0 0 7] 

5 t Ufc#^. 3E*ff-t-S>f l"</v* u^^ly^(D 

18 0° ©WHrt^KSStt^^^ffiSria^c:^ 
[0 0 0 8] *38Mtt. Jb|E^«^«*T35c**tfct><0 

[0 0 0 9] 

M (M^N) f t ^W:»)St5 2Mfl<D7 f >f 
Mf-y^;H^jSf6 2 (N-M) fl^f^^^ 
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mxizm i (o—tt&ffismMn^&i t . ±um 2 

i , -LIB* 1 <o— JP#«Xtt±B* l co- 

»<z>tt:*BSSWJn#a t -tress 2 o-^o^raM#jp#s 
x»±ia» 2 »<z>ffiffliiMJp^a©-tH-e*to Lira 

-#<DJP*#R£«:«£, ±IB|iMe«BA«W-»^a"e 

#jp^ax tt* 1 o-»ott«sffjp#« t ±tzm 2 o 

-St©«FMI6f«ip#«XWt» 2 #<Dteffi^Jp#« 

t ^#JPt-^^ra^xWi^oit^rp]^^^ bx, 

[0010] ifam-s-wa^ati, _hia»i<z> 
-»«>«fibssewjp^»x»:* 1 (D-tt<D$Lmmm\\^m 

/^ftfwip^atsr**., jiiEis»si»A«w-iic#a-e* 

#*P^a t ±IB* 2 <Z>-*f<£> w^/i^f«IP#» ir -c#jp 
[OOlllSft, ±E«f*Dafaf4, ±|B* 1 <D— 

tt<D*$mm*Mm8ijLtt:±SE l m 1 <o— a^^^-ap^ 

<^ffi*IS#JP^®<OAA<B0X(iWAffl!l^» 2 
«*«ftt»JW¥«i:***.. ±IE|I«HWbA«tW^a 

[0012] AfleWfcHi, AAt^ft^*«»t 

OfJ^fl 8 0° ffl!l^ffii-S^^^i:«*-l 8 0° 

L,1t>(>'s</l'X UX$Z>X J 7<— 9&fk2tfL!v1£&^ M<o 

[0013] ^pjcg^Ay vfr>mmtz. ± 

^/u<z>*^AAf9-g-Sr^ffiS'1ir5ffi«^«i6^fcNfil 

rft ± o trn^* w*«r«#<z> 



(5) ^1^9-7 0 0 94 

8 

/i-?<Dmjj<DL, RStt^raut^radrSrap^L-fs— a- 
<z>apj*#ai:, ±ie— steoipjic^a^LfflixvRffifl^a 

i-SJPHt^aiSrfll*. ±«l3teS»A«ff*#a^* 

x»-»^tti^ap#a^#»^s«FiBitxH:«fc*aii 

[ooi4] ±mm^m^m^ ±^-m<d 

^«w-*#axtfea ufcigte5s»Aft^/6 CT_hiB-a 

[0 0 15] ±iB«#«a^aw:. ±IB— s*o«f 
20 p^M^p^axii-a^ffi^#^p^a^A^#Jx^u 

AfflH--»<0««»4«H4«W#a*r«*., ittEMBBKi 

o«»*i^«o»#a^ao«ir*ffl»*4^*»*^se 

[0016] * e>tsi^ ^XM^tSS^^ K^^«li. 
-fclEHUH S/t«>^, N^-Y^/vooW^A^ff 

30 ^r^^StSrM (M<N) ^tV*;Wc«Dfc«, 

ia^»AAWJic#a^6*tfciatea«AfticftDT 

[0 0 17] 

40 W*.tt4^-Y^^W^AA«-»Sr3eteS^:Sffi 

«*£«a»ixfc4ffi<D¥8g2, • * • 2 4 ^e>^^A^ 

W-tSr4fiOA/D3E«»3i • • • 34^UT^^^ 
ZMt^h UT^ttSt 1 ?. ^4^>^/wd^A;£^ 

50 \c£ ?)«»Six-6« : B : flc7L. 7.Srffl*.fc^y K^V7 
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4:, Z<D^y K*y7^5/ K^V K7 a t-St9#ttb 

Oft* 8 <D& tb ffl^ ««0 * A?9 9 T?«F«ffl 

St9 5i*s K*>-7<Z?K##<Z>jEffi^|Rl3&*fe<Z>|lIte 
n^ntyiM 1 4r£r#x.. ±IE"^-f ^ n^o-fe 

4 fc:*5 3{f ##yfil*J*«: KB? Lttt^ ±IB 

[0 0 18] F&ls7&mftMWli:W<>k^y 

[0 0 19] — 4fl©*«2, • • • 2<frhA£ltS 

A^?^tt^ 0 ^^^^/Vft^MlHl^4T*(i. 
^otyf 1 1-C^a^^fcA^-^^iSUT^M 

»/£*^:fc2fi60D/A*ife«5L. s.^a^-rso 2 
fi^D/A»5u s^xvmjT-rvym^m 

[0020] r rx\ ^>r^^/Wf^*a i S[EjK4^. bi 

2^«-TJ;5^ AMf 15u 15.. 15ATJ1 

5 4*^bTS^atofc 4 ^ ^/vcojiiaw^A^v^ 

-r^/W«-g-<Z>±|B4ffl<Z> : ffag2i ■ ■ * 2,^^yK 
7 4 /I** 1 6u 1 6r. 1 7l, 1 7 Rs 1 8l, 1 8r. 

1 9lXWi 9*4:, :^4ft>'^5 -<bA^?S^- 1 
SilfclFl 5^fett»S*tS2^^^/W::*tiSi-S4 
fi^r>f^;W7>f;^ l 6u 1 6.. 1 7JkXfl 7 B 

*S82 0 L Rtf2 0,t N ±1B4^^^/K0 5*>^A* 
SHF-1 5 3 &U*1 5 436*e>«jJ&SHS»!9C02^^^/W 
WJ£t5 4fi^f>fv ; ^/V7^^1 8 L , 18m, 1 
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2<£— »<Z>iP3M&2 1 JtW2 1*4:. _hiafg i <£>-;*to 
mnmffi 2 2 lR1$ 2 2^, _h|5^ 2 O-^tOiP^ 2 

ii»ff2 i.^»jR*tbs*2o— »<D«praiif*apiHiK 

2 3lXV2 3.4:, ±fBfg 1 #<^B*|B^ttJp|I]& 2 

S&2 4 L ^2 4r4u JifSfg 2 »©BSraSttJPlHli» 
2 3 AT* 2 3.^g5«SixS»2<Z>l>^</U^fJPlHlK2 
5 iRZf 2 5 . b , JifBjg 1 (£>->EtO l^/i^f* JPEIK 2 
10 4 L &tf 2 4 r 4: _hfHfg 2 *f<£> w^ywSSWJPEIK 2 5 

C«ttfU±^Jp#-r^^3<7)-^(DiP^2 6 L RZ£2 
6 » 4: SMI*., -tfE^-f ^n^otyfl l-etftUUfc 

2 2 L ^2 2,i:Jh1EJB2<Z>— »^BB^f+JPIUK2 3 
Jfc»2 3i4r^#iP^S«Fra^2S.r^±IB*l^— 
^/V^I&WJPIhIK 2 4 l^lU* 2 4 B 4: -hfEjg 2 *fco 
/V^iPlelK 2 5 Jfct* 2 5 r 4: "CfJ-Jp-T £ ^A-^Oif 

20 [00 2 1] CO-r>r^^/Hf-^^[HlK4-C^. 13 3 
^ti5«i^ftT, ^K*^£»7<0#* 
#7l, 7.lciB»fE*SrttJ|&UTV^5 0 -J-ftfrfc. A^? 

IEffif&Hl8 0° K^ffiS-fcrS^tt^ tt 
fl2 u *jR2,36»6>2^^V^fc#*., Sfc. 
18 0° ^a^lc£e$^§^tOi:LTtS 
2 3, *aa2 4^5>2^-y>'*/vSr#*.x fM^-Y^/V 
4: bfc 0 

[0 0 2 2] 3fc?\ AAfiB^f-l 5^151 5 2 £ *?A^^ 

30 v^Tm^fc^*ra^ffii-s^^ffia^s*as2u 

^l^^aK^^d5v*>r *J9?\'7 4A'9 1 6u 1 6r, 17 
lXWI 7.^J:oT**ii*ix. L{B0ffl^idsjpJ|t»2 0 
L"C«PjJS*bTWFBBMftJPlHll»2 2t»VW^S#JPIiI 
K2 4 L ^LtWS2 6L^a*S*t, Rfl0ttJ*3& 5 JP 
**2 0RT^P*^ttT^^#^PIUK2 2Atf^ 
^#^PIhJ^2 4,«r:frUTJPff»2 6.^a^7*tt5o 
[0 0 2 3] r WW 2 k *aR2^&lKSt#Mfl!> 
r ^«>SMf|seaiB»tt. H3^*-rj;5* 
40 Hlw Hlt. Hr K H t 3&s#l8**b5o *IT, 

^ttSLH u +S.H M *S, tSr^fiS^+SLHu 

>vy 4>V9 1 6w l 6is 1 7L&IM 7ii:J:otl* 

[0 0 2 4] WBt#M3&sSBfflSrW*.tf*fflfl^»^ 
-T4:, feSl WtW* 2 1X1^2, d*&3*a?^Srfc left 
9. J?r tt^SR 2 An 5 2 .Iil5fi<5 < ^4rM&£ 0 CO 

50 xr^^^/wUds^-rs^ir^ftSo rco^ras^i/-< 
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[0025] Lmm<Dmmmmn\E]m2 2 L -?mn£ti 
zmmtifmte, m4<Dmm&m&&<D-&mm<Dft&* 

^jJotV^o ^^-<t!9TO#M^mf^l 8 0° <£>fg 

^>a^? £ thtcm^mu tsfrz c t ^ft £ 0 

[0 0 2 6] LfflBffl<^U^W^#aPlHlK2 4 L "C 

^i"*ft, W-</vM#APIeI^2 4 R T*ii#tt^— ^L b O 
^^ft^f*JPS*tS<D^|([^ : ap«SrJIBIfcH< © 

5iXtM 5i3&*e>^A*ffi#l2i#SP**tSo 
[00 2 7] W*^s A#«frfl StRXfl 5*j:5aa 

/^^w^tK^^^^^ *?&jV7 4)V9 1 8l. 1 8 B . 

1 9 AIM 9.^<to-C**5i*ix. LflOffl^dSJP** 

2 \cx:M%^xn^m^imm2 3tXt^^^s# 

JPIh]&&2 5.Sr^M.TJP»»2 6Jctti^^^ RlW^ 
**JPiM&2 li"CJP***tT« i m^fJPlHlK2 3r^W 
^<^^f*iPlHlJ»2 5.Sr^b-CiP*«2 6i»cW^jSjx 

[0 0 2 8] #2®2 3 . WaR2 4^feWBt#M^ 

r ^ona5gsi»[i, m 3 j: 5 * 

hiu hu, hiu h S*U fiSllllttsLh 

u+ s»h«idS, Sir ^fisih b + SLh^W^ 

^ 1 8 U 1 8., 1 9JSUM 9iU:J:oT**i&**lfc 

[0 0 2 9] Jfe*5. ttBt*MdSffi<fBSrW*.tffcffl!l^»^ 

fiSr ^2I2 3 ^24^^^^^r.i:^^ 
9, feSUiW^sAt^Kffi^ - fcKft£ 0 
fc», SSI t^Sr^m-SW^AAft^ttWPlH* 



(7) 9-7 0 0 9 4 
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/^%&t£^&<Dfr±mn2<D~tt<Dmmmmmm 
2 3lRtj2 3*t, ±mm2<D-tt<Du^</ummm& 

2 SlRJJ2 5R-Cfc5o 

[0 0 3 0] L««©«pM^#JPiai»2 3 L "<*ftiPSix 
TrC***^ Rffilffl^Wpra^JPlHll»2 3»"C#JPS^ 

<E>K?fB2£fbj&^ ^ ^ 7 JS*B* lc*3V ^ t> A^ffiT- 1 
5 1 5 <*>b A* S ttfcft -^^#JP £ ix 5 r t ft 

[0 0 3 1] LfiJffi<^^^IS#JPlHlJ»2 5i*C 

20 tt<7>^^*W4*— ^L."C*SixSo *W*;fr-:7 r L.R 

«0>*a*fba*^y K*^##lc^T^A^ffi^i 
5»»tJ«l 5 436^<Z>A^ft#^W*PS*tSo 
[0 0 3 2] £l±£*) s fcmW<Dmi&<DMffiiL%:Z>^iy 

30 k&-zimtte%o ft*?. :©a.*/K 

[0 0 3 3] 06 [u^tf^ v ? ^^fs^SllEli&4 f* x 
El 2 Ufc0 1 <7)— V-<^#iP(eJB 2 4 L RX$ 
2 4i<Dftfr*) \c# 1 »©a«»»tt«»iaK2 8l 
XU 5 2 8.Sr*l<©— »<o^M^W"iPliIJK2 2 JIT/ 2 2 
R^ttl^li-, *2©— »co^^llf**Piai»2 SlRO 5 
2 5.0ftfc5fc»2(0— »©»«*fl^««I|HlK2 9 L 
XD 5 2 9.Sr*2<©— *f<^«pRISW"lPlHlK2 3lS.^2 3 
40 ^HiAli^iLT*5o 

[0034] - r-e N »io-#©ffltt*4*ttfW«naK 

2 8JitJS2 8.i: N »2<Z>— »WjajSt««H4»J»lHlK2 

^ ^ 7 mm^<omu<Dm^&\^ ±isA^fs 

HiT*^H^Lfc** (0° irEI^-r^o ) ^fctttfH* 

-c*-r± 5 ^«»[» f ^<4ott^^^ii-s 

FOx^fiiK-9 0° ia*Kbfcii^i:fe<BI^9 
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mn%tnm\z.9 o° mmvitm& (-90* tn* 

■f^o ) , flWft^-t-J: 5 JS«»f dSRK ft 5 fa J? 

0° cotSHF^^^tt^i^i:. 1*18 0° <£>$5ffll*3 
[0 0 3 5] Lfc^oT. IC^Lfc^^ v^^/WH^ 
^ -Y v^A- i: %3o 2 ^-y v^noff 4 ffl<z>¥aga> h (DA 

2 Rn m2<D-n<ommmmmm2 3 1 rxj^2 3 R ^m 

T**., *i<o-#o«jft»«H*»JWlElK2 

8 R . m2<D—tt<Dm&»ft&fflWm»2 9lRU2 9* 

tt t>3HR<DW«***lB*r»d* Lft*s £> BR < o 

kmm<Dm&m<D$?mm, R&mmm%f'&*nm.x$ % 

[0 0 36] #cic. EI 8 ^-T^-r *J9?vfe #«yffi[UBg 
4 EI 2 ^ 1 *K^«rre^*JPHIK 2 2 L 

xt* 2 2 y> 1 st^tettuw-jpniK 3 0 L 
ru 30^1 n<o \^<^mttDm$& 2 4 2 

2 3 *<Dft& r> \zm 2 <D-M<v$Lmmmm$& 3 1 ,rx$ 

3 l,Sr*2<Z>— M<DU^</>mtMm^2 5tRX$2 5 r 

#*pm^3 0l^^3 o R £. |2(o- a^teteiittJnisi 

/SCTJifBA^fg^l-^So SSSfPSrHBffif^-^H^U 

fc**-e (o° £m^i-£ 0 ) "C*>ix«iiaft-e^i-j; 5 

I^7hf5. 5ltiB**fflJ^9 0 o EIteU*:»& (+9 
0° tmmlrZo ) , -^^T^i-i 5^ffi«ttJt 
tfo ^tU^bT. aSSSrfeffl!l^9 0° 

(-9 0° £Ei^-rs 0 ) , ABift^-rj: 5 ^ffi rial 

fc£0>*BH*f;J\ *jSdSffir* 1 8 0 ' cofSHrt^S^tbfc 
[0 0 3 7] bfc^oT, 0 8fc*Lfc7*>r^/WS-Jf- 



(8) #i¥9-7 0 0 9 4 
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ft 1 <D-#<Dfl*ftfcttPEII&3 0lRT*3 
0., »2 0— »Offiffi^f*JP|HllK3 luRt5 3 l.-Cffl 

T#;t. mi<D—M<DU-</V^ttM\B}$&2 4iR1J2 
4 R , »2 0— »<Olx^/vSf*Jp|Hll»2 5lXW2 5 B "C 

[0 0 3 8] § KUfcfc:. B10 M^l-r^ v^/Wf-^ 
«LSHIi&4 te. IS 6 ^ LfcSS 1 »<J!>ll#|ffl^ttJPlII 
K2 2lXT*2 2.£>f«3?>fcftl<Z>— »<Z>ffeffiS#JPleI 
K3 0,RX$3 0 B £rfg 1 O-SS-^SEftW'ttffJWIslK 2 

8JS.W2 8.oA^;ffl^ m2<D—n<Dmmm.mmm 

2 3 L^t^ 2 3 ,Oft*> 5 MS 2 #<Z>ffiffiSf* JPII!<& 

3 i L^t^ 3 i 2 <d— m<d m&wc¥f '&mmmm 2 9 

20 [0 0 3 9] r^T\ Si *f-^ffi*@^#iPlHlK3 0 
lRT$ 3 0 b t , S 2 ^->^0^>fflM#^P[HlK 3 1 
3 1 R fi. H 9 fc^-T i 5 4ttffl»b*!rttfcJcS Cfcffiffi 

A^ft-^tc^x^o * 1 ©— 

[HJK2 8L^^2 8Rt. *2©— »©»tt»c««fefly«l|il 
9JfcT*2 9.li, H 7 l^-r J: 5 ft«Jft««H*S:^ 

[0 0 4 0] Lt^ot, HI O^Ufc^-f^yufi 
30 -J§4k&|ilK4 ^rfflV^c^^y K^^SS* 1 ^ J;jxtf, ttf* 
2 ^ *r V^/V ^ 2 ^ ^ >^/U<Dfjr 4 ffl O^i® h <D 
A*«#^, ^1 C7>-^C0teffiM#iP[HlB&3 0 L At5 3 
Or, 12 ^-^(Oteffi^#APlH]K 3 1 lRZ$ 3 1 8 T*H 

T#x.. Sl^-^O^iK^#tt$iJffll[llK2 8 L ^2 
8n »2<O-»O«»fcWtt«0WIilK2 9L»tK2 9. 

40 t mm<om^m(D^^ Axtmmkmk&g&i'vt & 

[0 0 4 1] r rT% Bll^*bfc|HlteftiSA-t:^8 
^ov^RMLT*5< 0 HHE^3£BE-fe^8tt, 

1 lHlteA3£*-fe ^ 8 £ UTEI 1 1 K 

/Tt J; 5 MtSl^t pSI 3 2Srffiv^TV^5 0 r 
<35JE««i6^^-f ogf3 2^. 3S»f(c^»»ai»*£E 
50 «*^lcJ;i9«Hii-J6i6«-e*,5 0 Hi 1 ^*3V^. IE 
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C0»fRjt*S2Bp^tt, tfeWfll£E«*^3 4XT*3 5, R 
S)fflffS^3 6 ^1^3 7dSffif9#tfe>JxTV^o 

[0 0 4 2] m&ASttSR^ 3 6 7 fcttMWHfll 

#W3 S^SHftStu SS»«#*r«ilfrrsJ:5fcfl|j*S 
ttTV^^o 4feWffl£E«*^ 3 4M3 S^WAtt, MS) 
W3 9t«^^ £©!SttJf«»3 9 0^»tH 
A i fE»M#-^« 3 B tomtit 3fts* JH»Xttttffi*jft» 

[0043] ^(D£? {cm&zntifrm^-Y^ u^n3 

2 ft, «T^J;5^«J^-t-So 5te1\ IEift^JE«*^3 
6Xt/3 7fcS»J8JE1t*^ 3 3 0H*««fl**^2aE 

[0 0 4 4] r<£>4&-£\ ^^JPt>fc)fcV^tB"Cri. 4ft 
*^3 3^»bT**l^l^ia*0)O|iI*S^36SJpfcS 

[0045] mox, «««ii5*tfc*m«#i. 

tt. 01 2^fJ:5^r^t2^ft^tti^4 i-ct>J; 
v\ :^rtn^MW4i(t ^yK^7o^ 

^ K^K7 afcRtf-fett, ffl|fB<©»#Sr«tffl-**So T 

k c d s ^7 * v #4 vmoyto^ s j: <9 estflt 

— ^aS^3tS:S3te*4 2^fpj(tT^-rS<J:5^^ 

[0 0 4 6] -t^BS. £<0«3fc3&4 4 Olilt^^aKW 

v^^ — 4 3j&Mttt*fe*bT*5!9, r^BTftv'-Y^^ — 
4 3tt««-4 5fc*tC[eIte^SJ:5^*oTV^ 0 t£o 
Tx **#4 2^— 3feO«fl£*»-r2:*. 
»** J fFS»^>1BEtt«*f4 5<OiSi-***r«I«r*flSi: 

[0 0 4 7] *fc. HI*sAififl[-fe^*8tt. B13IC/7 
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7 afcHRW'&i'U ffi*<D»#«rtfeffli-£o -<£>t^v^ 
^**W*5 0 m hV^K7 a^ife^u 

— ^ y — m^3i-^5 1 -t^AAttdsSifftfeSJ; 
KttbixTV^So foTs p^^y^xyn-ysi^ 

^n&re#£o 

[0 0 4 8] Eteft3fi*feV1*-8rau ffitfnftVMS 

^KitfcJxfc^ft< t 1 l>2ffl©3t3ft*-fe^^ffi^it:^ 
teft3Bff-fev*8Ji. — y K^^7_hoo«ltL7t 2^gJf(n 

20 -g-Sr, tt*a«9^^^Sftf9#^^m^& lilted 
[0 0 4 9] ft*. ±E@<Eft 8 W 

ytlh ^^/WW^Sb]E§4 n D/A^^5 

1, 5*. «^i±t*I3£6L. 6r}^ ^yVfc>7±\cWLft 
htcx^^xh^\ ^(om-fr. A/D2EJfe»3i- • • 
3 4^?>^-ri^^/Hf^S(El^4^ti N !7^t^t 

[0 0 5 0] fc*>6A,. JhlSllHE^I5£«-fe:>-^8SrBfe 
30 < . 5/ V 7 _h-ei*ft < B'J^Ktt hfhX 

t«fcV\ «Aii*i*6iAtJ«6.3&*fe^i/ 

v 7 7 L^t^ 7 p^^y-r w^-em^m-^^ 

M2<Dmi&<DMMfco^xmm-rz>o ^.<om2(Dmm(o 

^A*ff^-^^Snffi^#ai6 1» - • • 6 1>& 
C0»W^A^ff-^^nffiC0A/D^^6 2i • • • 6 

2. £^UT^ v^/Wf-^ Inft 
^yKD^^A^?^>r ^^^ft*Sr^»J*.rf 4 A^?<3o^ 

40 i6TA^ff ^A^ff ##^7*^ ^^>HI# 

fMt^t&mmme 3x^ >( Mt^rftmtmzntL 

ttfc^ttfc*. D/A^M6 4 U 6 4i«r^Urt 

u 6 5^, ^<om£)Mm^e 5u 6 5i^J:9Wi6S 
ttSIt»:6 6u 6 6,Srfx.^K^6 6h ^ 
<^>^^ K2K^6 6<Z>^^ K^^K6 6 a ^K9f**t fett 

50 te^3«**tfeUii--5lHl*5A3S«"fe>'*6 7 4:, rcotelfe 



17 

y^7 0^#fettfcigtea»«a^iSC-T±|B^^ 
[0 0 5 1 1 ^ry K*>-6 6 36*IHteSMftS:«po ir-^y K 

*^Aitteteit«bfcitiE4rta^-r*. ^tu^t 

A/D3E««6 Q-eW^bStt. ^^n^cz-fey 
t7 0^^5 o ^^^n^o-fes/^7 OMA;0£ 

ttfcA/D**»6 9ouA«#r*> — «^mraiH"c^ 

[0 0 5 2] — n<B<Z>W«6 1 1 • • -61 .^fcA 

»6 2f • • 6 2^M^tlTf^^^^fSfM 
0^6 3(cA^^tt^o ^^>Mf^fflHj£§6 3X 

la, ^>f ^o^n-fey-9-7 o-e^asnfc^ftT*— 

4 R ^m^r^o 2<BC0D/A3E1MS6 4i, 6 4,m 
6 5u 6 5b^LT, ^ K*^6 6<Dft^fc6 

[0 0 5 3] t 5 ^ ^/VfS#«LffllHlK6 3tt. 

*fpj d J: o xmm<o y>vy? £ *tfc#^ a s> ^ e 

6 3k 6 3 2 - • • 6 3^4^j>#J$*tTV^5 0 
[0 0 5 4] m%-fts fa-i-toS^n y^63 ,{4. 
^fpj^iav^ai6 li • • -6 1 4 o<OT<jjK-%r 

%m 1 6 J; 9 ^A^MH 1 7 1i. 7 1 » • 7 1 *Sr 

^LTSttJfeSo AAfflf 7 1u 7 1. -7 1*4:^1. 
T§:tt^ofcJi|B4oOA^ff-^^, _hlE4ffl<£>^6 
li • • • 6 1 4 ^^y K*V«##(OMS^^SgSSFP 

LXff S«<D J f>(^9^y^/>9 7 4 U 7 4 iN 7 
5l. 7 5i - ■ 7 7 L M7 7«Tl^ii5 0 v> 
9 fvy 4 )V9 7 ±^ 7 4 R , 7 5u 7 5r • - 7 7iR 
X*7 7*frb<D7 4A'9ttiJl}&, L^RO^^/W* 
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(^^iPf^7 8u 7 8»-?Jn*£Ji, N ^-mf^ra 
JS»JPEIK7 9u 7 9.tett#S*T,$ 0 
[0 0 5 5] «fMJSf*JPlHlK 7 9u 7 9.<7>ffl^ttx 

-<^mmmmso^ so^u, masses 

lu 8 l^fe, mi 5<D~ M<DMWm7 2 L . 7 2ii: 
«|&$tt5o — 3*OJn»»7 2 L , 7 2. fell. fff-g-ftsS 
/ns/^ 6 3 2 ' • • 6 3 a/ 4^*3V^r^tt-?tb8ffi^y'' 
^V9;V7>(;v9~Q7'<;\'9y>ff£^ L, R@Jcb$ 

10 [0 0 5 6] &£— o^>fff#«ta^t2y^^A^*ttS 

ft*rfp]V^V^!RflB (0° ) ^ LtB^EKE bfc t # 

/BttWflf-JHi, AnJHS7 2L. 7 2 R "CjP^^tt. 

6^fflMf i: LTfflMf-7 3l, 7 3«^b 

[0057] tf^ot, r <D% 2 (omm^mmco^ ^ 

w^/^2Sf=MnilHl«R«>ft*>0 »^^aSK«c4»ttMffi[BlK&^iv^ 

[0 0 5 8] I©^yK*yKl6 0tfV^Jl 

SHIte#a«"fe^6 7^f^ N ±IBH1 1. HI 2, B 
13I^LfcE«^nSl3 2, T^o^fttfta 

30 F^yif <Oi3^)Il^i(: 

ovvctft9l1-5. roSB3<Z>SiJKo««». il 7(^ 
tJ:)^ Wx.tf3»Jt«©*^ft-g-SrHl 8^*i-J;5 
«J18 0° 0«SHrt^gEBb^^M8 6k 8 6 2 , 

t^ftfO^Srillfct, b 1 ^ 8 6,1 
VWaR 8 6 3 l-#gS LTSttS ^iriaott) ISff m 

40 /W::»BBUTjD*-r-5r i:^«t ^ ea6^^^/w«Sr 

[0 0 5 9] tftb*), ico^-y K^ViI8 514, 121 
17(^-TJ:5^. 0"!lx.«3^-YV^69 : &^A^ff# 
Sr£ffiS*5fili;:f ^ttfe 3 flOtS 8 6 U 8 6k 
8 6,^b^K*7trA*fflr*4r3fflOA/D*«»8 

7k 8 7k 8 7 3 ^LTt^ LXStt 
St 9 N ^3^Y^/V(O^A^^-r^^/Wf^--h^ 
LfcJ; 5 ^-^-r i?9Mt^%m : &1&~t*f-<< t?9Mn-%-%± 

m\E}&88t^ z<D^^^9M^mim®m8 8x+T>t 

50 i^^^ffljadSjKSjtfc^T 5 ^ i^^/Wf #«r*'r' ^^ff 
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f^LTL, R<Z>2SttK#W-fc«. D/A»8 9 
u 8 9.Sr^LT7tP^fffi: bTS**Bt?K HA* 

9 l.^Si!9#{te>*b-cr^i/ K*^9 1 ^rgfLT 

WfMR^-lVW 9 3^#«»JRbA/D£ifeg§9 4^7* 
-< ^^/vfS#^*bT^fcBt5 3i*^y K^>-9 ICO 

[0 0 6 0] K^>-9 ldsmteiifftSrJ^oir^y K 
/^K9 1 a^ffi5f+^t6>ixfclHlteA3SA-fe>'*9 2 

»*«Ulfi7>r/V'^9 3"e^>f7^y>'^s*tfc 

«L A/D*«»9 4'C»-g-{t;SiX, ^^n^o-fe^ 

*tfcA/D*«»9 4©aA«#tt. -je^nwHi-ef- 

[0 0 6 1] 3flOflS8 6i, 862, 863^ 

feAASixfca^^r^/KO^fS-S-^ 3<®goa/d 
»8 7u 8 7 2 , 8 7 3 ^W^b$^^^^/WW 

8 8m •e-r^a^n^^i^9 5 ^ffiSax&ASx 
-9 fc*ttE LTM i: * 5 W*«#feffl*K5^ 

COL. R^2SIMlS^tt2i(7)D/A»8 9 
L\ 8 9 R ^ttJ^?-r^o 2«©D/AaElftaS8 9u 8 9* 

IBS9 0l s 9 0iSr^tt, ^yK*y9 1<0«f*9 
lu 9 1 B K#^£;K CjxSrlKStt-SJ»«t*^*a<iO 

[0 0 6 2] r^T\ ^^/Wf*&aialg&8 8Wu 
019 fc^-f J: 5 i-. A^/ST- 9 6 i^btt#&S*LfcA 
^ff-^SiK^S^gl^ A^9 6 3^f>«^^ 

£ Ktz_AMt^r S 2 (7) W-<yV^^^ 9 0«S6 
U ^ff-^S/ SrJp£#9 8.. apJHS9 8 b K:J:9 
AAft-5-Su A^ff^S 3 K:;DP^bTV^ 0 tbtx SP 
»*9 8.^D^P»Jii^Sl+S2 , &y s 4 ; &9!\'7 4>\>9 

9 9tRU5 9 9.Kl#M&U in3f»9 8 b C0jp#ta^S3+ 



(11) W9-7 0 0 9 4 

20 

S/ &*?<<*J9!\''7 4fl'9 1 0 OuRlM 0 0.^|ltJ|& 
LTV^So -t<Z>*^ ^K*^9 1i:iiJ*t5L, 
^r^/v»^JP**l 0 lu ap**l 0 lit**f4*J9 

a*? 4 >v9 mtii:M9i^ mf^miDm^x 0 2 u ^ 
mmmm&i o 2 R -es^[E]tebfc#^^M^# 

JPU l/^ffflP[HlKl 0 3u l^/VfgttJnieI& 1 
0 3."e^^mSrf+JPi-Srfc^i5. A^ff-^-s 2 co 

10 10 3LC0ffl^ff -»W\ m^ffiT- 1 0 4 L ^LTD/A 
««»8 9L^tt*&S*t5 0 *fc. U^/VSMJPIhIK 1 
0 3»©ffl*flftt, W*«ST-1 0 4,^LTD/A^ 
^8 9iJ2ltt»StL-5. 
[0 0 6 3] ^ r©^yK^i8 5ns 

v\ v^/i^^Plill«oftb9^«tt*«H4ffl«i. 

Mv^ftSISteftaK-feV'lJ-g 2tctt, _h1Bia 1 1. El 
12, Hi 3K:«b;fcJEE«t^>fnS«3 2, T^n>/ 

[0 0 6 4] *#9§ KIRKS' K^V^fiooJfM 

Kt*m=¥*l 0 6k A^S&T-l 0 

^ff-^4r^l^«2^-YV^W-^>^^— Kbfcff-5§-^A 

H<5*t**b«x. ^^/Wf^fflHjfc&l 0 8k 1 
0 8 2 - • • 1 0 8.K:fjy&S*LSo ^^^^/Hf^S 

eij&i 081, 1 0 82 • • • 1 0 8nte, @2, me, 

30 08, 010, @16 b/c£ 5 V9M%^%± 
[0 0 6 5] bfcs&SoT, ^ COB 4 O^co^fi, 2 

So 

[0 0 6 6] 

fj^N^t y^/WO A^fs f§rfr& U2N m<Df 

40 (DM (M^N) ^*ls*Mz.j$p&1r&2Mfa<D*f<<(i?9 
/U7^/Is9^&l<DL, Rtttt<Z>raca^RIdrS:»lC0— 

Mft^^i£t^)2 (N-M) fi©f-{^^7 
>f;^?a©L, RflH*©lRlca^lRld:Sr^ 2<D—tt<D 

m^m-cDm b. _bis^ 1 <D—%t<otm^WL<o 
t^Rfflijcoawsrfg 1 <z>— *K©^reis^jp*axttie 2 o 

— »©fifc*BiSftJP#S«!:«j»&b. ±|B» 2 ©-*KDJPHC 

^©<^> LmRxfRm&mti %m 2 6o-^-co^^s#ip# 
50 <D-M<ommmmn^mx\^±mm 1 ^-^^ffi^ 
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M<omti%m ^m^m±xm 3 w^ap^a-rap* 

lift 1 ©-»^>ffi*H»Wn#« 4: JblBJB 2 

[oo67] r r x% ±mm i <D-n<ommmmu^m 

m i u^mmu^m t . ±sb^ 2 <d-m<o&s 
mmmn^mxtem 2 0— #<DB#rafgf«p^a<oAA« 
xizmxmKm 2 cd-m<& w^m^sp^a £ 

JifBfg 1 <D—M<D u^/^mtM^St t ±Mm 2 <z>— 

[0068] sfc, _htBig 1 <o—tt<D&MmmmBtjL 
\-±±mm 1 ^<z>ffift^f*jp^aoA*flax«fflAfti 
mis 1 <o—M<Dm»&W3Mm^&L t , ±mm 2 <d— m 

awe tx±mm 1 o-*t©ffl«*»tt«i«i#a t .lib 

[0 0 6 9] *fc, K*:^»«» N N 

cO'r-T ^/^>f/v^#aSrfflv\ A.^^y^ff 

ffi^f^p^a^^&u Jiia— »<z>«FMM#Jp*axtt 
— »offi«ii#jp#a<©LfflOAr^Rffl!i©m**rac«tt 
ra±Tapj|[^aT?jp*-rs. ±m\B\mmmn^ 
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BB^jp#axr4-»©tt*^jp#aT#jp-rs«pwi 
±iE«#^*ai^**t*«#^rt**5E»fi- 

[0 0 7 0] **58^ff K*yKttt, 

^A^fc £ v ^ ttffiffiH Srf* 3P LTS 9 offi^OT -y ^ 
/H-JPff-r^^ fc^J:?)^^ ^/MRSrM (M< N) ^ 

MTm^mm^fk%mz-z>e>x\ ±x<d^-t^m^ 

[HI] F^^gf 1 o^ffi^® 

20 i^D^^|Tfc?. 0 

[B2] _hlB^l ©^Ufi^ffl^fflV^bttST*^ i^^/v 

m^rt®mm&<D7u y 9 mx$> ^ c 

[03] ±iaSl«>H*^tl* s ffl3£l-"CV^5*tffiS:^ 
[EI 4] ilB^lfiO^K^ffitzifflv^bJxS^^/v 
(Da&'&mxh&o 

[12 5] ±IB»lco||J6<o^tl^^:fflv^e>i^^■7 ^ >f^^/^ 

fi^tea@Krt©i^^^^#aniHiK^f*jpsixs i^/v 
30 n^flwtia-cfcSo 

[0 6] ±|B01^||^So»ffl^v^bj^S^ ^ -f i?^^ 
«H§«lsIK^WIIDISf^iaKi:«»«^ 

[EI 7 ] J:ffija««Wtt»J»lilK^*5ixSja««#JW 

[0 8] _h|a^l<D||^s^s^v^bn^y :f -r^^^ 
«#«aiil*S-ett«SftaPIiI*i: w^wg^PlelK^ffi 

[0 9] ±m^Lmmmnmmxmn^n^mm<Dmt 

40 «H4H-e*>So 

[Biol JllB«l©Sllffi^llB^^:fflv^e>j^S7 ^ -r^^ 

[011] ±|B»l^**0»»El«V^btLSlHl*5A3S 

0-efc^o 

[012] ±!B*i«>iaito»IB»2:fflv^fonsiirtEAa 

50 [013] Jiia* 1 <DmM<Dmm\z.m^hfrz>mui§T& 
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[01 4] K^^iI^)l2(DlS^ 
[015] ±U^2(DmM<omM<D^^^/vm^m 
[El 1 6 ] ±iEjg 2 co^tg ©»«8cofS#«ia^o ^ <D 

[018] Jifa^3^JS^S^^bTV^^§r 

[019] ±tzm 3 (DrnM^MMKm^btizr^ 

[02 0] ##Wfc>»5-^ K*>-K«0»4^J6<0 
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